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A quantitative analysis of the chemical composition of the haemolymph is 
provided. Sodium and chloride appear to be the major electrolytes primarily 
responsible for maintaining the osmotic balance. Besides a high concentration of 
trehalose, haemolymph also contains glucose and glycogen in low concentration. 
Neutral lipids, phospholipids and cholesterol are present in varying amounts. A 
high concentration of proteins and a low concentration of inorganic phosphorus 
seem to be peculiar features of the haemolymph of dragonfly larvae. 

INTRODUCTION 

The reviews at present available summarize the work done on the chemical 
composition of haemolymph in a large number of insects during post-embry¬ 
onic development and also in the adult condition. Since no information is 
available on the chemical composition of dragonflies except on larvae of 
Aeshna cyanea (TIMON-DAVID, 1930; SUTCLIFFE, 1962; MOENS, 
1975) and Uropetala carovei (BEDFORD & LEADER, 1975), an attempt 
was made to determine the organic and inorganic composition of the 
haemolymph in the larvae of the libellulid Orthetrum chrysis, 

MATERIAL AND METHODS 


Last instar larvae were collected from ponds near Nagpur and acclimatized in the laboratory 
in dechlorinated water at a constant photoperiod (lOL : 14D) and tcmpcraturc(20®±2®C). They 
were fed on mosquito larvae for a week. Newly moulted or pharate larvae were discarded at the 
time of collecting the blood. 
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The haemolymph was pooled in chilled centrifuge tubes and immediately 
subjected to centrifugation at 2000 rpm in order to sediment the haemocytes. 
The supernatant was used for the determination of various metabolites (cf. 
Tab. 1). The unpublished method of Professor J.E. Steele for the estimation 
of trehalose is described below. 

Five /il insect blood was added to 0,995 ml of 5% TCA, mixed and 
centrifuged. About 0.5 ml of the clear supernatant was taken to a test tube, 
and standards were prepared by dissolving 0.04 M trehalose. All tubes were 
chilled in ice before addition of about 2.5 ml of anthrone reagent and mixed 
vigorously. The tubes were placed in a boiling water bath for 15 min. Optical 
density was recorded at 620 nm on spectromic 20 (Bausch & Lomb). 

RESULTS AND DISCUSSION 

The composition of various metabolites in the haemolymph is given in 
Table I. Each value represents a mean of at least five determinations after 
collecting blood for each sample from at least three insects. 


Table I 

Chemical composition of the haemolymph of Orthetrum chrysis larvae 


Determination 

Method 

Results 

Na* 

Flame photometry 

129.00 meq 1 


Flame photometry 

4.80 m eq 1 

Ca*^ 

Flame photometry 

12.00 m eq/1 

Mg""* 

Flame photometry 

9.50 m eq/1 

Cl* 

Potentiometric titration 



techn. Bull. 830) 

102,00 m eq 1 

Trehalose 

STEELE unpublished 

950.00 mg 100 ml 

Glucose 

HAWK et al., 1954 

35.00 mg 100 ml 

Glycogen 

CARROLL et al., 1956 

10.000 mg 100 ml 

Total lipids 

FOLCH et al.. 1957 

1.50 g 100 ml 

Phospholipids 

BARTLETT, 1959 

43.58 mg 100 ml 

Cholesterol 

PLUMMER, 1971 

83.78 mg 100 ml 

Proteins 

LAYNE. 1957 

2.50 g 100 ml 

Inorganic phosphorus 

FISKE & SUBBAROW, 1925 

6.00 mg 100 ml 


As in other dragonflies, in O. chrysis the concentration of Na"^ and Cl" is 
higher than that of other ions; they appear to be responsible for maintaining 
the ionic balance in the haemolymph of dragonfly larvae (cf. SUTCLIFFE, 
1962; BEDFORD & LEADER, 1975; MOENS, 1975). 

A survey of the haemolymph ionic concentration of various insects reveals 
the striking presence of Na*^ and Cl” in high and that of Ca'^t Mg^’*'and 
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PO 7 in lower concentrations in hemi- and heterometabolic exopterygotes 
than in holometabolic endopterygotes and also higher in the various forms 
adapted to fresh water habitats with carnivorous feeding habits (B0N£, 1944; 
SUTCLIFFE, 1962; STOBBART&SHAW, 1964). The high sodium/potas¬ 
sium molar ratio of O. chrysis resembles that found in some lower arthropods 
on one hand and in some orthopteroid taxa on the other. 

Trehalose measured about 95.4% of the total carbohydrates in the haemo¬ 
lymph, which suggests that it is a major blood sugar in the larvae of O, chrysis. 
The presence of trehalose in high concentration in haemolymph has been 
reported for the majority of insects, particularly for larval forms, 
including Aeshna cyanea and Uropetala carovei (cf. WYATT, 1961; 
FLORKIN & JEUNIAUX, 1964; BEDFORD & LEADER, 1975). Glucose, 
as a reducing sugar, constitutes 3.5% of the total haemolymph sugars in O, 
chrysis, and glycogen 1%. 

The concentration of total haemolymph lipids determined amounts to 
some 1.5%. The phospholipids and cholesterol were also analysed and are 
reported here for the first time. The low concentration of lipids in Orthetrum 
seems to be related to the ancient phylogenetic origin of dragonflies. In most 
of the higher insect orders lipids occur in high concentrations (FAST, 1964). 

It has been reported (FLORKIN & JEUNIAUX, 1964) that the 
concentration of total proteins varies from 1 g/100 ml in Orthoptera to 
4 g/100 ml in Hymenoptera. In the larvae of Orthetrum chrysis ioidil proteins 
determined are about 2.5%. 

The free amino acids from the haemolymph of the same dragonfly have 
been determined earlier (THAKARE et al., 1975). 

Inorganic phosphorus was estimated to amount to about 6 mg/100 ml. The 
presence of low concentrations of inorganic phosphorus might be a general 
feature of the insect haemolymph (e.g. TERRA et al., 1974). 
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